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Bus B consists of two 16 bit buses called OBH find BQL 

Each has 4 sources.. The 3 hit u-codc fielcf which selects 

Bus b inputs allows each High source to be selected 

with 2 Lou sources* A table follows showing ' 

the possible, caijibinotions* _.. :...„..... 
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Bus D consists of two 16 bit buses called BDH and DDL 
has 10 different sources. BDL has U sources. 

_.Dus D can be used two times.in one u-code step 

These uses are called Otis D Early (ODE) and Ous 

DDE 1s a" limited capability as only REA or RP c... -_ 

this time. There 1s only one posslbLe. destination: RMA. 

1s: 



7. 



Late (DDL), 
be selected at 



tins time. There is only one possiDLe. destination: n« 
The" u-code field which controls this also specifies 
if cache is to be used this step or not* The encoding 
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Bus D late selections are controled 
bit u-code field and IACSHFT. The foltoulno 
summerizes the possibilities. Codes 0-17 do 
have IACSHFTs the others do. The next table 
the shifts which may be specified. 
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"32: Ct'^Check Immediate 
' J4t MC=Mach t ne Check * 
"35s MP«Meqpry Parity (£CC) 
*3|fs MM^issina Memory 
Machine <5!eck Code 
0*Feripherai Data CBPO) Output 
^Peripheral Address (SPA 3 Input 
"2=Memory Oata (HMO) Output" ' 
3=»Cache Oata (RCQ) 
4=f f eriphera! Address CEPA] Output 
. 5-RDX-BPO input" 
* Memory Address CEMA.) - "_ 

"7=Register FT la " 

~4#i Not RCM Parity (Reset for ROt Perj,ty error £XCS only) 
*~4tr ECCt>£CC Uncorrectable Error m ~ _\. !_ 

""4Zr*"ECCC=£CC Corrected Error .'" _ # " 

~"43r Sup ' I nv*RP backup count (44-46)' Invalid" 
r%£J$&z~RP Backup" Count-amount RPL CDSWPB) was incremented in current Instruction, 
r STiTCMX, set I*f check occurred during' OMX' m * "~ 

\'[ 4Sr CO Bus, 'set. If check occurred during JDMX, PIQ'or Interrupt u-code 
f4975C£ Reserved ' * . . .. ~ T 

"51^55:: ECCC Syndrcme=5 syndrome'blts an a' corrected error" 
."" 56r Mod #=Low order address bit of memory module causing the error' 
"57*5Sr Raserved '• , 

'59+GLz u-Verify test § set on failure during Master Clear g£ ; VI RY* Instruction 

.-Vatccfitty": . . 

Always : 1-33, 43> 47-48, 59-80 

•if bit 34 sat :37-40 

35 :41-42, 56 If bit 42 set:5l-55 

f~'y ■ 36 • :56 

i^if bit 43 reset :44-46 

■ tt" is. the responsibility of the check handling software to clear the OSW after a. check 
: "has been processed. 
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Notes: With all switches down, control panel works exactly as for the P-300 
following either a Master Clear or a HALT I-f not running In segmented 
mode. It Ts necessary to make mapped memory accesses If address traps 
are to be generated. If njnnlng segmented, memory accesses will be 
mapped to segment unless an explicit segment number Is entered In 
SS5-16. ■ 

• Registers: Register address Is In address register (switches down) • 
For CRS, only low order 5 bits stre \ised;for absolute, ■■•• 
•only low order 8 bits are used. Y+I (STORE/FETCH) operates 
•exactly as for memory with the' address being pre- Incremented, 



Null Vector; 



In P-300 mode, If an external Interrupt; fault, or check attempts 
to vector through a memory location containing a 0, the following 
action is taken: 

HALT 
•data and address lights cleared 

RP * address trapped 

PBH ■ RPH 
■ TR2L » address of vector 



Figure 17. 
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Figure 16. 



Sat^enable Interrupts 
Set=Vectored interrupt mode 
Current Register Set 
Sei-=mapped 1/0 
Set^F^ocess Exchange Made 
Set=Segmentat i on Mode 
Machine Check Mode 
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ALU MODES MI1J 1-29-76 # 

The three 16 bitALU»s in the Prime 40Q have a limited 

.number, of . combination's in uhich they may be usecl._ XMso J _ 

are summerized in the following table* 

KEY: • '■.-.■ 

ADO* A= ADD FOR ASSEMBLER. 

THE H INPUT ■-••■ . •"" " 

THE A INPUT If Cb t, TRANSPORT IF C* 0. JA» INC FOR ASSEMBLER 

IF C* 0/ SU8-.U S« SUB FOR ASSEMBLER* 
FROM ALL—ALLOWS ALMjALL TO BE USED AS 32 B ITOPERATION* 
THE A INPUT IF C= 0, TRANSPORT IF C* U IA" DEC FOR ASSEMBLER 
HARDWARE MODE SWITCH FROM ONE OPERATION TO ANOTHER*. 
INCLUDE:*HPY, DIV* AND THE FETCH CYCLE EFFECTIVE ADDRESS FORMATION 
Other symbols are used but are felt to be self-explanatory. 
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The format in the 
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to thi* ALU optiuti; 
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NULL 1 A 
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RMA 


RPL 


1 


C 000140 


3 


160 


RPL 






1 


E 00004 7 


3 


2ttO 


RCD 


"rpl 




1 


C 000107 


3 


28C 


RD 


RPL 




1 


E 00014 7 


3 


280 


RDM 


RPL 




C 1 


C 000034 


3 


280A 


REA 


RHA 


. RPL 


1 


C 000054 


3 


28QA 


REA 


RPL 




1 


C 0C0075 


3 


280A 


REAL • 


RHAL 


RPL 


1 


C 000134 


3 


280A 


Rf 


RPL 




t 


£ 000135 


3 


2flOA 


R f 11 


RPL 





KPL 
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OOU155 
OOQ012 
000072 
000030 
000131 
000116 



2K0A 

2ttQB 

280B 

320 

320 

360 



RPL 

RPt 

RCO 

RO 

Rft 

RPL 



RDM 


ftPL 


REAL 


RHAL 


REAL 


«Pt 



RPL 
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160 






a 


160 


RDM 







160 


HO 







160 


RD 


REAM 





160 


RDL 







160 


RDL 


REAM 





160 


REAH 


. 





160 


PEA 







160 


RfcA 


RMA RPL 





160 


RE A 


RMA : 





160 


REAL 







160 


REAL 


RMAL 





160 


RF'L 







160 


RMA 







160 


DXKRDY 







160 


RCO 







200 









200 


RDM 







200 


RD 







200 


RDM 


REAL 





200 


RDL 







200 


REAM 







200 


REA 


RMA 





200 


REAL " 







200 


REAL 


RMAL 





200 


REM 







200 


ttl- 




u 


200 


RFL 







200 


RMA 







200 


MRDY 


RFM 





200 


RCD 


RF 





200 


MRDY 


RCD RMAL 





240 









240 


RDM 







240 


RD 







240 


RDM 


RF 





240 


RDL 


nr 
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i 


info! 


i 

!■■•■' 

i o 


, 280 A 


1 


28QA 


1 


2«0A 


i 


280A 


1 


28GA 


1 o 


280B 


1 


280b 


1 


2800 


] 


280B 


) o 


280b 


1 Q 


2800 


\ o 


280U 


i a 


2800 


1 


2800 


i o 


280U 


1 


2800 


! 


320 


1 


320 


! 


320 


i o 


320 


1 G 


320 


1 


320 


1 


320 


i i) 


320 


1 


320 


1 


320 


i 


320 


i a 


32U 


I 


320 


1 


320 


1 


320 


1 


360 


1 


360 


1 (} 


360 


i o 


360 


1 


360 


1 


360 


1 


36Q 
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RfH RPL . 

RFL 

RPL 

RHA 

RF * RMA 

RPL 

RCD RF 

REA RMA 

MRDY RCD 

HRftV RFH 

MROY RDH 

RCD RDU RPL 

MRDY RF RMA 

MRDY , RFH RMAL 

RDL RF 

RDH REAL 

RD 

RD REAL RHAL RPL 

RDM REAL 

RDL RFL 

REAH RF 

REAL RHAL 

RFH 

RF 

RfL 

RCD RF 

RD REAL RPL 

R D R F 

REA Rf RHA 

RCD RDH 

RFH 

RF 

RTL 

RCD RDH 

RFA RFL RMA 

RDL REAL 
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1 


240 


REAII 


RFII 


1 o 


240 


110 All 


RF 


1 


240 


REAM 


RFL 


1 


240 


REAL 




1 


240 


IUAL 


RFH 


1 


240 


IM II 


RHA 


1 


240 


REAL 


RHAL 


1 


240 


Rf 


RMA 


1 


240 


RHI 




1 


24U 


Rr 




1 


240 


RFL 


* 


1 


280 






1 


280 


RCD 




1 


280 


RCD 


U D It 


1 


280 


RCD 


RDH 


1 


2hO 


RCD 


REAL 


1 


280 


RCD* 


RPL 


1 


280 


RDM 




1 


2fiO 


RC 




1 


2H0 


RD 


REAL 


1 


2S0 


RD 


RPL 


1 


280 


RDH 


REAM 


1 


280 


iM'H 


Rfll 


1 


280 


ROM 


RFL 


1 


280 


RDH 


RPL 


1 


280 


RDL 




1 


280 


' RDL 


HEA 


1 


2fiOA 


RDL 


RMA 


1 


28GA 


RTA 




1 


280A 


RE A 


RMA 


1 


280A 


RDL 


RFL 


1 


2P0A 


RE A 


RPL 


1 


280A 


REAM 


RFH 


1 


280A 


REAII 


RF.. 


1 


280A 


REAL 


RMAL 


1 o 


2R0A 


ft HI 




1 


280A 


RF 


« 


1 o 


280A 


RF 


RPL 



J0 x 



RHAL 



RDL 



RHAL 



RHA 



RPL 



RPL 
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1 


Q 


360 


RDL 


RMA 




1 





360 


RPL 






1 


. 


360 


RDL 


REA 


RMA 


1 





360 


RO 


REAL 


RHAt 
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oooooo 


: 030000 


160 


000001 


: 030200 


RD 11/1 60 


000002 


: 030000 


2C0 


000003. 


: 030200 


RDH/200 


ooooo/, 


: 030000 


240 


000005 


\ 030200 


RDM, 240 


G00C06' 


: 030000 


2C0 


000007; 


030010 


RCD/280 


-000010: 


.030000 


320 


Litt)0011 : 


030300 


It D/ 320 


1*000012 


\ . 020000 


RPL/2S0D 


*000013: 


036010 


RCD/RF/280B 


000014: 


030160 


RDL/RMA/28QA 


000015: 


: 170000 


REA/280A 


000016' 


: 030000 


. 360 


000017: 


034000 


RFtl,360 


000020: 


: 030300 


RD/160 


"000021: 


: 130300 


RD,REAH/16Q 


OG0022' 


: 030300 


RD/200 


000023: 


r 070200 


H RDM/UEAL/200 


000024: 


030300 


RD/240 


000025: 


036200 


RDH/RF/240 


G00C26: 


: 030210 


RCO/RDH/280 


000027: 


030310 


RCD/RDH/RDL/2B0 


000030: 


060320 


RD/REAL/RMAL/RPL/320 


0000*1 : 


070200 


RDM, REAL/320 


000032 : 


170060 


REA/RMA/2800 


000033: 


030012 


RCD/MRDY/280B 


000034 : 


160060 


REA/RMA/KPL/280A 


000035: 


032100 


RDL,RFL/280A 


' -000036: 


036000 


RF/360 


000037: 


032000 


RFL/360 


000040: 


030100 


RDL/160 


'G0UG/.1": 


1301 UO 


UWJ, REAM/ 160 
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ml: 




000042: 


0301(H) 


RDLs200 


000043: 


130000 


REAH/200 


00.0044: 


036100 


'RDL/RF/24Q 


000045; 


134000 


REAH/RFII/240 


000046: 


070010 


RC0-rREAL*28Q 


000047: 


020010 


RCD,RPL/280 


000050: 


. 032100 


RDL,RFL/32Q 


000051: 


136000 


REAH#RF*32Q 


00005?: 


034002 


RFH/HRDY,280B 


00 005 3: 


030202 


RDH/MRDY/280B 


000054: 


• 160000 


REA#RPL/280A : 


000055: 


134000 


REAH,RFH*280A 


000056: 


030210 


R0H/RCD/36O 


000057; 


172060 


RFL/REA,RKA#360 


000060: 


130000 


fttAH/160 


000061 ': 


170000 


REA,160 


000062: 


170060 


R£A/RKA/2Q0 


0O0C63; 


t 070000 


REAL/ 200 


000064: 


136000 


RfcAH/RF/240 


00006 5; 


132000 


REAIURFL/240 


000066 


i 030200 


R0H/28G 


0O0C67 


: 030300 


R0/280 


000070; 


t 070020 


R£AURMAIj320 


000071 


; 034000 


RFII/320 


000072 


: 020210 


RCD/RDII/RPL/2800 


000C73 


: 036062 


Rf#RMA/MRDY*280B 


000074: 


: 136000 


REAH/RF/28QA 


006075 


: 060020 


REAL/RHAURPU280A 


000076 


: 070100 


ROt/REAl/360 


00G07.7 


: 030160 


RMA/RDL/360 


000100 


: 160060 


REA/RMA/RPU/160 


000101 


: 170060 


REA/RMA/160 


000102 


: 070020 


REAUIMAU2GU 


000103 


: 034000 


RFII/200 


000104 


: 070000 


REAU24G 


000105 


: 074020 


REAL/RFII/RMAU240 


000106 


: 070320 


RD/REAL/RHAU280 


; 000107 


: , 02Q3QO 


RD/RPL/28Q 
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000110 

000111 

000112 

000113 

00011/. 

000115 

000116 

000117 

000120 

000121 

000122 

000123 

000124 

000125 

000126 

000127 

000130 

000131 

000132 

00013'. 

000135 

000136 

G00140 

000141 

000142 

000143 

000144 

00014 5 

000146 

000147 

000150 

000151 

000154 

000155 

GO 01 60 

0&0161 

000162 

000163 



036000 RF/320 

032000 RFL/320 

034022 RFH/RHAL/MRPY/2800 

03610(1 RF/RDL/2800 

034000 RFH/280A 

036000 RF/280A 

02000G RPL/360 

170160 KEA/Rf:A/RDL/360 

070000 REAL/ 160 

070020 RfcAL/RMAL/160 

036000 RF/200 

032000 RFL/200 

034060 RFH/RMA/240 

070020 REAL/RMAL/240 

130200 RDH/REAH/280 

034200 RDH/RFH/280 

036010 RF/RCD/320 

060300 RD/ REAL/ RPL/ 320 

070200 ROM, REAL/2800 

026000 RF/RPL/280A 

024000 RFH/RPL/280A 

070320 REAL/ RMAL/RD/ 360 

020000 RPL/160 

030060 RMA/160 

030060 RNA/200 

034002 RF»/MRDY#200 

036060 RF/RMA,240 

034000 RFH/240 

032200 RDII/RFL/280 

020200 RDH/RPL/280 

036300 RF/RD/320 

176060 RF/REA/RNA/320 

032000 RFL/280A 

020000 HPL/280A 

030004 DXMROY/160 

030010 RCD/160 

036010 RCD/RF/200 

030032 RCD/MRl>Y*RMAL,200 
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000164: 036000 UF#24G 

000165: 032000 RFL/240 

000166: 030100 RDU2B0 

000167: 170160 ftt>L/REA/RHA#2fiG 

000170: 030210 RCD,RDH#32G 

00017A ; * 030060 RKA,2flOA 

000175: -036060 ftF,RHA/280A 



UIS 



IS 



I 



IA OTHER IC »S 



\ 






UA 
* P400 IAC»S 

This I 
that may Loused 
expl 1cit ly/ and 

(1) IA 
They may also 
not use the I 

(2) IA 
be used with 

(3) IA 
may be used t 
the same UIS 
requests the 

( L ) U ft 

(1) or class 
any class (2) 
ALL NUMB 



UIS 
REV 03 



IS 
KS-MHJ 



JA OTHER 1ACS 



4-6-76 



tsting shows all of the lAC's and the combinations 

together. Some coblnatlons are shown 
the others iray be determined as follows: 

type IK's may be used together as shown explicitly, 

be used together with any others which do 
A field. 

C's which have a UA field of or 1 shown cannot 
any other non-IA field IAC. 

C's having a specified UIS field but no UA field specified 
ogether with any other class (3) IAC having 
field.. Or-ing the IS bits together 



A 
* 
A 

IAC 



UA 



several 
CC1 and 
(3) IAC 

IAC. 
ERS ARE 



UIS 



lAC's. 

UACC2 may be used with any 

(or both)/ but not with 

1W OCTAL 



class 



IS 



IA OTHER IAC"S 



ACKPE 

ADRTtt 

DAL 

DAL 

BDSW 

CHI 

CRDXL 

DUD 

DCCREA 

DtCREA 

DtCRFA 

EAf 

END 

ESCPN 







13 
17 



10 

14 
02 
14 



02 
04 
12 



22 
26 



04 
06 
17 



1NCREA 



SHFT 
SHFT 



SACC1 



UA 



UIS 



IS 



IA 



<n i*c*s 



//. 



tSSTRU 

Fft&DP 

FETCH 

GATE 

KPN 

IEX 

IEX 

I EX 

IEX 

IEX 

1NCREA 

INCREA 

INCREA 

INCREA 

INCREA 

IND 

IND16 

INTRP 

1N-H1 

INK 

INVCI 

LISTtD 

LCAL 



1 
1 

1 
1 

Cb 
C* 
C = 
C = 
C = 

on 
C = 
C = 
C = 
C = 
LI 
an 
L = 
L = 



1t selections 
CfilT 
ALH16 
PLIHK 
ALLCOUT 

(notes 
a step which 
COUT 



ore 



13 

04 
10 
16 
11 



01 

04 . 

03 

10 

02 

00 

12 

17 

encoded 

00 



03 
03 
25 
31 
36 
02 
03 
05 
15 
26 



SHFT 
.SETCC 
SETCC32 
SACC1 • 
SACC1 
SllfT 
SHFT 
SHFT 

HAL 



IHCftCA 



SETCC32 
ftTM 
SACC1 
TEX 



SETCC 



in the IS field as follows; 



not staticiied - 
COIT select,) 



do not clock RF or RHA 



0DH01 
ALHOV 
SOVFL 
MK bit 
d shift 
ALH01 
COUT 



01 
02 
03 
this is 
uses this 
04 
05 
06 
07 

include th HSU of the IS field 
information as well* 

MSli IS field * or 1. Any SHlfUUfT BD select 
MSO IS * 



select ions 





UA 




UIS 


IS 


IA 


otO 


lAC'S ^ (i 




L« 


BDH03 




MSO 


IS * 1 (IS 


= 10) 






L = 


ALL16 




MSU 


IS field = 


or 1 


. Any SlllFTSR'lGIIT 0& select* 


LDIAG 






3 


1? 
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LDRPL 










03 








LDRP 





'• 





07 








LDTARL 










06 








LLATCH 






3 


17 








LMOD 










10 


SACC1 




LMOD 






• 




11 


SETCC 




LMOD 










23 






LMOD 










37 


SACC1 


RTN RXH 


LPID 


1 







05 








LSTLU 


1 







11 








NOP 










2k 






MOP 










00 








ORDXL 






6 


10 








PFL 


1 







02 








POP 


1 




n 


15 








RADE 







■ 


05 








RCCPN 







i) 


10 








RACPN 










12 


SSTRU 




RACPN 










13 






RDATE 






6 


01 








IORETHY 










15 








SSTEP 


1 


V 


IT 


06 








RPIO 






6 


02 








RSTRO 






A 


01 








RSYSC 







I! 


16 








RTN 










34 






RTN 




• 






35 


SACC1 


• 


RTN 










36 


SACC1 


IEX SETCC 


RTN 










37 


SACC1 


LMOD RXM CXOO H.S, 


RXM 
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C X00 h.s> t 


RXM 










37 


SACC1 


LMOD RTN (WO U.S. 


SACC1 










01 


SlIFT 




SACC1 










02 


SHFT 


INCREA 


SACC1 










Ok 


SHFT 


DECREA 


SACCT 










10 


LMOD 








AHn. jr/rtf) 



v_ 



i 



UA 



UIS 



IS 



IA 



« IAC*S 



J<r, 



SACCl 






14 








SACC1 






31 


SETCC32 


1EX 




SACC1 






35 


BTN 






SACCl 






36 


IEX 


RTW 


SETCC 


SACC1 


i 




37 


LHOO 


RTN 


RXH 


SADE 





04 










SCPN 


4 


02 




, 






SDATE 


.5 


01 




• 






SETCC 






07 


SHFT 






SETCC 






11 


LHOO 






StTCC 

s ire c 






16 


J EX 










20 








SETCC 






36 


I EX 


RTN 


SACC1 


SETCC 32 






21 








SETCC32 






25 


IEX 






SETCC32 






31 


IEX 


SACCl 




SIIFT 






00 








SHFT . ' 






01 


SACC1 






S.HFT 






02 


SACC1 


INCREA 




SHFT 






03 


INCREA 


IEX 




SHFT 






04 


SACC1 


DECREA 




SHFT 






05 


IN CUE A 






SHFT 






06 


DECREA 






SHFT 






07 


SETCC 






SPARE 






25 








SPARE 






31 








SP10 


6 


04 










SSTRP 






12 


RACPN 






SSTRtl 






32 




i 




UACC1 


2 




• 








UACC2 


3 












UBDX . 


1 


14 










UUDX 


5 


14 










•• 


Any UHDX can use 


the two MSft' 


r s of 


the IS lie 


Id 






to select IjDX us 


lollous ; 




. 








nnx = HMD 


no 












UDX = OPD 


04 ' 












ODX = 0DH . 


10 











Cxoo n$. Aflh StrpJ 



uxs 



IS 



1A OTIIER^C^S 



?1. 





BDX* MISC 




14 






UIISH 


1 




03 








Any uhsm can i 


use 


the two 


LSB*s of the 




to select the 


Memory cycl 


.e 


as follows: 




IISM= READ . 




00 








"llSM* JNTREAD 




01 








HSM= WRITE 




02 








HSM= 1NTWRITE 




03 






UPC I 


1 




01 






WKN 
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_6 fUF.H 2~ ._ 



J&L£- T^/C ._. S&ZTst 



4L32L& .. i/=-^Z./g 
ALJ26 /"I i..sf£22. *-£ 

/V3L T T5 r J~CAP£. ._. *_ Te A A f 



GAvZ ti- • 
pAzAZ.6 

4/AA?r 



7Tci$: ■ Tc/6 - ..CKT'*/ 






7^i ^ ,7 f* 
.. }. £^<Z£. I- 






Jen 



loll 






C- 0*(& £ 



Jem 






"c / £ . 



'.-A <cc <sj JZ "... 



rrets- ....... £c& ._ . cxT/z s 



//F/IC' X 


•4W *■ 


WW . 


nstity .. 


UCA/fc 3 


BBtfof 


« •* • « 




Mrtt/LO . 


Coot* 7 






:TCf3^ 


T'&S- 


Jar .-. 


F/X/t 




. i/VLV. 


/f&fcys - _; 


... M0P <? 


- /V<?P /... r . - 


• ■ ...... 


/0V*££ 






• 


tL&RTi 



■fi.L tfC CiT/i . 7 //f /t* Vi*? 






C^ryX 

.J /&££<% 



H^JNPjnoNS SORTED ALPHABETICALLY ' tfr 



M. 



"*.-■ 



JUMP CONDITIONS SORTED ALPHABET JCALLY 4/6/76 

HP CGND FUNCTION fOUHD CODE CRTN 

LG5 ADRESSABLE LATCH 

AH.06" ADDRESSABLE LATCH 

HL07 ADDRESSABLE LATCH 

AI32EQ BOTH ALH AND ALL EQ ZERO 

/■i 32GT ALH AND ALL > ZERO 

a» 32le alh and all > or = zero 

/i32nf both alh and all ne zero 

at32ne15 alh and all not eq 

:ai ccout |lc carry out 

■ai.cm1 alc = minus one 

A 1. 1101 

M. HO1 15 

A I 1109 

AIH16 

A: IICOUT ALH CARRY OUT 

A:HC0UT16 CARRY OUT OF ALH 

* HE<\ ALH EG ZERO 

A UGE ALH GREATER OR EQ ZERO 

/I U^T ALH > ZERO 

/l.HLE f ALH < OR = ZERO 

AiHLT ALH L&SS THAN ZERO 

Al HNt ALH NOT EU ZERO 

AlHOV ARITHMETIC OVERFLOW 

AIL01 

AIL16 

Al LNE ALL NOT » ZERO 

*H0 ADDRESS MODE 

A" 1 ADDRESS MODE 1 

A« 2 ADDRESS MODF 2 



JA14-1 


CODE 





CRTN-5 


JA15-4 


CODE 





CRTN-1 


JA16-4 . 


CODE 





CRTN-3 


JA16-5 


CODE 


1 


CRTN-4 


JA16-5 


COD£ 


3 


CRTN-4 


JA16-A 


CODE 


3 


CRTN-3 


JAU-4 


CODE 


1 


CRTN-3 


JA15-6 


CODE 


2 




JAH-1 . 


CODE 


1 


CRTN-5 


JA15-6 


CODE 


6 




JA16-3 


CODE 


1 




JA1S-4 


CODE 


1 


CRTN-1 


JA15-3 


CODE 


1 




JA16-3 


CODE 


2 




JA15-6 


CODE 


5 




JA1A-7 


CODE 


6 




JA15-5 


CODE 


2 


CUTN-2 


JA16-5 


CODE 


2 


CRTN-4 


JA15-4 


CODE 


3 


CRTN-1 


JA15-5 


CODE 


3 


CRTN-2 


JAU~4 


CODE 


2 


CRTN-3 


JA15-4 


CODE 


2 


CRTN-1 


JAU-4 


CODE 


6 


CRTN-3 


JA15-6 


CODE 


3 




JA16-4 


CODE 


7 


CRTN-3 


JA16-6 


CODE 


3 




JAU'-O 


CODE 


6 




JA1S-3 


CODE 


6 




JA16-3 


CODE 


6 





JMP COND 



o 



FUNCTION 



FOUND 



/ \ 



JOE 



CRTN 



If 



. 1101 
IIOA 

:||U5 
HO 7 
H08 

• 1109 
•H10 

I. H01 
Ht02 

• 11113 
IMIU 

•Ml 1.5 
t»H1 6 
I CM0D2 
f IT 

E0 

GE 

GE15 

GT 

LE 

LT 

NE 
CIS 

i. i.EQ2Q 
hi 01 

t M1AN12 
I / 1 20R15 
i: int 

1 • EX 
i i OSTX 
I ■■: -MINUS 
I I.PLUS 
! IM 
x /DRTR 

• /.VIOL 
« I CTR 
(\ CEXT 

i SCf.1 



1/O^KODE LINE FOR HFK 1HOP10 



condition 
condition 
condition 
condition 
condition 
"condition 
condition 



CODE = ZERO 
CODES >= ZERO 



CODE 
CODE 
CODE 
CODE 
CODE 



OR * ZERO 

ZERO 

OR « ZERO 

ZERO 



NOT = ZERO 



CURRENT REGISTER SET 
REAL11-H = '20 (PIO SPECIAL) 
DIAGNOSTIC LATCH 
REAL 11 AND 12 = 1 
REAL12 OR 15 =1 
POWER FAILURE PENDING 
FLOATING EXCEPTION MODE 
POST INDEXING NEEDED 
ADDRESSABLE LATCH 2 
ADDRESSAULE LATCH 1 
VECTORED INTERRUPT MODE 
ADRESS TRAP 
ACESS VIOLATION 

EXTERNAL PIO REO 
REA'L*fJNl6 CO. MINUS ONE 



JA1A-0 

JA15-2 

JA16-2 

JA13-1 

JA15-7 

JA15-7 

JA15-7 

JA1A-1 

JA16-A 

JA13-0 

JA1A-0 

JA15-3 

JA16-3 

JA1A-0 

JAU-A 

JA16-5 

JA16-6 

JA15-A 

JA15-5 

JA15-A 

JA15-5 

JA16-A 

JA16-7 

JAl5*-3 

JA15-2 

JA13-0 

JA15-3 

JA15-2 

JAtA-1 

JA13-1 

JA16-6 

J At 5-6 

JA13-1 

JA16-2 

JA15-2 

JA13-0 
JA15-A 



CODE 1 

CODE 1 

CODE 

CODE 

CODE 

CODE 

CODE 

CODE 

CODE 

CODE 

CODE 

CODE 

CODE 

CODE 

CODE 

CODE -A 

CODE 2 

CODE A 



CODE 
CODE 
CODE 
CODE 
CODE 
CODE 3 
CODE 
CODE A 
CODE, A 
CODE 5 
CODE 2 
CODE 1 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 



CRTN-5 
CRTN-3 



CRTN- A 

CRTN-1 
CRTN-2 
CRTN-1 
CRTN-2 
CRTN-3 



CRTN-5 



CRTN-7 
CRTN-1 



,imp & function found {f ] tope crtn 



'U t 



SKP SKW NET SAYS SKIP JA16-3 CODE 4 

JKLV MEMORY ACTIVE CAN INTERLEAVE JA15-2 CODE 7 

JPMGD DMX INPUT MODE LINE JAU-3 CODE 7 

V'flUS CHECK DURING DMX, PIG, INT JA13-1 CODE 

JCAP1 ADRESS TRAP DECODE . JAU~1 CODE 3 CRTN-5 

JfAP2 . ADRESS TRAP DECODE JA16-7 CODE 3 

.IIP COND FUNCTION fOUfJD CODE CRTN 

I INK LINK FLIP-FLOP JA14-1 • CODE 6 CRTN-5 

F.ODO I/O BUS MODE LIKE JAH-0 COD!; 7 

M)D1 I/O DUS MODE LINE 1 " 4A15-3 * CODE 7 

ifDNUM MEMORY ODD/EVEN MODULE JA16-2 CODE fl 

NADLU6 ADDRESSABLE LATCH JA15-5 CODE CRTN-2 

KADLO? 40DRESSAGLE LATCH JA16-5 CODE CRTN-4 

NALH01 JA15-5 CODE 1 ' CRTN-2 

M/LHOV NO ARITHMETIC OVERFLOW JA16-5 CODE 6 CRTN-4 

HALL16 JA16-5 CODE 7 CRTN-4 

NiUHG/i CODE 1 CRTN-7 

H! DH02 JAU-5 CODE 5 CRTN-4 

N'i ITTST MUX OUTPUT-SEL BOH FROM REAL JA15-7 CODE 3 

ni-PCXB NO EXTENDER TOR DMX JA13-G CODE 7 

NCIAOK CACHE INDEX NOT OK JA13-1 CODE 2 

MLGl * . CODE CftTN-7 

LAC13 J*EAL13~U NOT = -1 JA13-0 CODE 1 

i-FX INT * CODE 5 CRTN-7 

f.-.'MC NOT MACHINE CHECK JA13-G CODE 6 

W'A-ORI 4A13-1 CODE 3 

IM AVI.OL • CODE 3 CRTN-7 

M. FCTR NO FEia\ CYCLE TRAP _ JA15-2 CODE 2 

l; RSCK1 REAL12-16 HE MINUS ONE JA15-5 CODE 7 CRTN-2 

■ *WLV CODE 7 CRTN-7 

in IDOK PROCESS ID NOT OK J At 3-1 CODE 4 

(KEAC01 CARRY OUT OF TOP OF REAL JA16-7 CODE 7 

NI'HADY MOT READY (PIO) JA16-3 COOE 3 

NfcFHM JAU-7 CODE 2 

HFL01 JA16-6 CODE 5 

I'MAVLD RMA VALID ON A CHECK CODE 6 CRTN-7 

l-'i-UH CONTROL PANEL SAYS STOP JA16-2 CODE 5 

:/E60K NO MATCH IN STLH JA15-2 CODE 4 



( 



,«MP CON 



FUNCTION 



FOUND 



( \ 



CODE 



CRTN 



W 



N! EGTR 
t VREQ 
N^CS 
I CBlT 
III 

I'xn 
■Yhot 

I |:RPl 
R» RP2 
It All 01 

m: AHOS 

KEAL01 
FEAL02 
i.CALO? 
MIAL11 
• FAL12 
.1 ALU 
t AL15 
FAL16 
.1102 
J AVLD 
. 1103 
TGOK 
M'VFL 
IF'R 
V]RY 
; rs 



NO STLB TRAP 

NO DMX REQUEST PENDING 

NO EXTENDABLE CONTROL STORE 

PRE-C BIT (C01T SOURCE) 

POWER FAILURE INTERRUPT 

PROCESS EXCHANGE MODE 

QUOTIENT BIT 

RP BACK-UP COUNTER 1 

RP BACK-UP COUNTER 2 



RMA VALID ON A CHECK 
RING ZERO IF RESET 

* 
SHIFT OVERFLOW CALH01 NOT* 
CPU INTERNAL TIMER OVERFLOW 
U-VERIFY ROUTINES IF TRUE 
EXTENDABLE CONTROL STORE 



JA16-2 


CODE 


A 




JA1A-1 


CODE 


7 


CRTN-0 


JA15-A 


CODE 


6 


CRTN-1 


JA16-2 


CODE 


6 




JA16-2 


CODE 


7 




JA13-0 


CODE 


2 




JA1A-0 


CODE 


A 




JA15-6 


CODE 


7 




JA16-6 


CODE 


7 




JA15-6 


CODE 


1 




JA16-6 


COpE 


1 




JA15-6 . 


CODE 


A 




JA16-6 


CODE 


A 




JA13-0 


CODE 







JA1A-0 


CODE 


2 




JA15-3 


CODE 


2 




JAU-Q. 


CODE 







JA15-3 


CODE 







JA16-3 


CODE 


U 


CRTN-6 


JA15-2 


CODE 


6 




JA16-7 


CODE 


1 






CODE 


A, 


CRTN-7 


UAlA-1 


CODE 


A 


CRTN-5 


JA13-1 


CODE 


5 




JA16-2 


CODE 


3 




JA15-5 


CODE 


6 


CRTN-2 



JUMP $<f* VJONS — SORTED PY COPS GRQVP 4/6/' 



JUMP CONDITIONS — SORTED BY CODE GROUP A/6/76 

JHP COND FUNCTION 
NDL01 

] REAL07 

IOBUS CHECK- DURING DHX,PIG,INT 
■: ft t ALU 

! ADL05 ADRESSAOLE LATCH 

} DLOl DIAGNOSTIC LATCH 
! REAL15 

IADL06 ADDRESSABLE LATCH 

INADL06 ADDRESSABLE LATCH 

jFSPLUS ADDRESSABLE LATCH 1. 

JMGDNUM MEMORY ODD/EVEN MODULE 

REAL 16 . 

ADL07 ADDRESSABLE LATCH 

^NADLO? ADDRESSABLE LATCH 

jFSMIMUS ADDRESSABLE LATCH 2 

|CRS CURRENT REGISTER SET 
JNhfUlO/i ' 

; K'EAC13 REAL13-16 NOT = -1 

tfPOSTX POJST INDEXING NEEDED 

iaaiitn 

JALCCOUT ALC CARRY OUT 
ALII09 

iALimns 

JNALHOl 
■REAH01 

afiino 

HO HO 5 
ALH01 

AL32NE BOTH ALH AND ALL NE ZERO 
■AL32EQ LOTH ALH AND ALL EQ 2ERO 
RPW03 RING ZERO IF RESET 
REAH05 



H 



FOUND 


CODE 


- 


CRTN 




CODE 





CttTN-/ 


JA13-0 


CODE 







JA13-1 . 


CODE 







JAU-0 


CODE 







JAU-1 


CODE 





CRTN-5 


JA15-2 


CODE 







"JA15-3 


CODE 







JA15-A 


CODE 





CRTN-1 


JA15-5 


CODE 





CRTN-2 


4 At 5-6 


CODE 







JA16-2 


CODE 







♦IA16-3 


CODE 







JA16-4 


CODE 





CRTN-3 


JA16-5 


CODE 





CRTN-4 


JA16-6 


CODE 







JA16-7 


CODE 









CODE 


1 


CRTN-7 


JA13-Q 


CODE 


1 




JA13-1 


CODE 


1 




JAH-0 


CODE 


1 




JAU-1 


CODE 


1 


CRTN-5 


JA15-2 


CODE 


1 




JA15-3 


CODE 


1 




JA15-A 


CODE 


1 .. 


CRTN-1 


JA15-5 


CODE 


1 


CRTN-2 


JA15-6 


CODE 


1 




JA15-7 


CODE 


1 




JA16-2 


CODE 


1 




JA16-3 


CODE 


1 




JA16-/. 


CODE 


1 


CRTN-3 


JA16-5 


CODE 


1 


CRTN-4 


JA16-7 


CODE 


1 




JA16-6 


CODE 


1 





( > 

MP COND V /UNCTION 



FOUND 



CO 



f \ 



CRTN 



l (l 



GFCTR 
PXM 

NC1AOK 
REAL11 
FLEX 
N6FCTR 
REAL12 
ALHNE 
ALIIEQ 
AL32NE15 
BBH09 
GADRTR 
ALH16 
ALMLT 
ALHGE 
CCGE 
NRFH01 
RFHU2 
.NGAVIOL 
GPCEXT 
NGADRI 
PPCMOD2 
JCAP1 
GAVIOL • 
DAEQ20 * 
ALIIGT 
AUILE 
ALL01 
NblTTST 
V1RY 
NRtADY 
AL32LE 
AL32GT 
ALLNT. 
J CAP 2 
SfGOK 
.EA11"-A.il 12 
NPJtfOK ■ 



PROCESS EXCHANGE NODE 
CACHE INDEX NOT OK 

FLOATING EXCEPTION MODE 
NO FETCH CYCLE TRAP 

ALII NOT E« ZERO 

ALH EQ ZERO 

ALU AND ALL NOT EG C 

ADRESS TRAP 

ALII LESS MIAN ZERO 
AL*ll GREATER OR EQ ZERO 
CONDITION CODES >= ZERO 



EXTERNAL PIO REQ 

I/O MODE LINE FOR MEM INC, PIO 
ADRESS TRAP DECODE 
ACESS VIOLATION 
REAL11-U = "20 (PIO SPECIAL) 
^ ALII > ZERO 
ALH < OR = ZERO 

MUX OUTPUT -SEL UDH FROM REAL 

U-VERIFY ROUTINES IF TRUE 

NOT READY (PIO) 

ALII AND ALL > OR *" ZERO 

ALH AND ALL > ZERO 

ALL NOT = ZERO 

ADRESS TRAP DECODE 

REAL 11 AMD 12 = 1 
PROCESS ID NOT OK 





CODE 


2 


CRTN-7 


JA13-0 


CODE 


2 




JA13-1 


CODE 


2 




JAH-C1 


CODE 


2 




JAH-1 


CODE 


2 


CRTN-5 


JA15-2 


CODE 


2 




JA15-3 


CODE 


2 




JA15-4 


CODE 


2 


CRTN-1 


JA15-5 


CODE 


2 


CRTN-2 


JA15-6 


CODE 


2 




JA15-7 


CODE 


2 




JA1A-2 


CODE 


2 




JA16-3 


CODE 


Z 




JA16-A 


CODE 


2 


CRTN-3 


JA16-5 


CODE 


2 


CRTN-4 


JA16-6 


CODE 


2 




JA16-7 


CODE 


2 


CRTN-6 




CODE 


3 


CRTN-7 


JA13-0 


CODE 


3 




JA13-1 


CODE 


3 


• 


JA14-0 


CODE 


3 




JA1A-1 


CODE 


3 


CRTN-5 


JA15-2 


CODE 


3 




JA15-3 


CODE 


3 




JA15-4 


CODE 


3 


CRTN-1 


JA15-5 


CODE 


3 


CRTN-2 


JA15-6 


CODE 


3 




JA15-7 


CODE 


3 




JA16-2 


CODE 


3 




JA16-3 


CODE 


3 




JA16-4 


. CODE 


3 


CRTN-3 


JA16-5 


CODE 


3 


CRTN-4 


JA16-6 


CODF 


3 




JA16-7 


CODE 


3 






CODE 


A 


CRTN-7 


JA13-0 


CODE 


A 




JA13-1 


CODE 


A 





MP Ci 



FUNCTION 



FOUND 



tj. 



CRTW 



£?0 K 



QUOt 

SOVFL 

NSEQOK 

t A120R15 

CCGE15' 

CCLT 

RFAL01 

NSEGTR 

fiSKP 

CCNE 

CCEQ 

UEAL02 

NEXINT . 

CiDHU 

TMR 

BDHU 

ISDH01 

tXINT 

UDHI5 * 

CCLE 

CCGT 

ALHCOUT 

HRUN 

liDHU 

noii02 

NUDH02 

WRFL01 

NRMAVLD 

NFMC 

filiii07 

AMO 

LINK 

RMAVLD 

AM1 

NXCS 

XCS 

ALCM1 

UUH08 



QUOTIENT BIT 

SHIFT OVERFLOW CALIIQ1 

NO MATCH IN ST LB 

REAL12 OR 15 =1 

CONDITION CODE > Oft * ZERO 

CONDITION CODE < ZERO 

NO STLU TRAP 
SKIP NET SAYS SKIP 
CONDITION CODE NOT * ZERO 
CONDITION CODE * ZERO* 



CPU INTERNAL TIMER OVERFLOW 



POWfcR FAILURE PENDING 

CONDITION CODE < OR = ZERO 
CONDITION CODE > 2ERO 
ALU CARRY OUT 
CONTROL PANEL SAYS STOP 



JAU-0 

NOT* AUIJA14-1 

JA15-2 



RMA VALID ON A CHECK 
NOT MACHINE CHECK 

ADDRESS MODE 

LINK FLIP-FLOP 

RMA VALID ON A CHECK 

ADDRESS MODE 1 

NO EXTENDAPLE CONTROL STORE 

EXTtNDAULE CONTROL STORE 

ALC = MINUS ONE 



JA15-3 
JA15-4 

JA15-5 
JA15-6 
JAU-2 
JAU-3 
JAU-4 
l JAU-5 
JAU-6 

JA13-G 
JA13-1 
JAU-0 
JAU-1 
JA1S-2 
JA15-3 
JA15-4 
JA15-5 
JA15-6 
JAU-2 
JAU-3 
JAU-4 
JAU-5 
JAU-6 

JA13-0 

JA13-1 

JAU-0 

JAU-1 

JA1S-2 

JA15-3 

JA1S-4 

JA15-5 

JA15-& 

JA15-7 



CODE A 
CODE 4 
CODE A 
CODE 7i 
CODE 4 
CODE 
CODE 
• CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 



CRTN-5 



CMTM-1 
CftTN-2 



CRTN-3 
CftTN-4 

CRTN-7 



CftTN-5 



CUTN-1 
CftTN-2 



CRTN-3 
CRTN-A 

CttTN-7 



CftTN-5 



CRTM-1 
CRTN-2 



MP COKD 



n 



UNCTION 



FOUND 



coL 



CRTN 



J-1. 



PCD IT 

AM2 

ALHOV 

NALMOV 

CHIT 

ALHC0UT16 

NINLV 

NBPCXB 

FVIM 

MODO 

WSREQ 

1NLV 

MO01 

GRSCM1 

NGRSCM1 

RDRP1 

?FI 

JNHOD 

ALL16 

MALL16 

}URP? 

WEAC01 



PRE-C BIT (COIT SOURCE) 
ADDRESS MODE 2 
ARITHMETIC OVERFLOW 
NO ARITHMETIC OVERFLOW 

CARRY OUT OF ALU 

NO EXTENDER FOR DMX 
VECTORED INTERRUPT MODE 
I/O DUS MODE LINE 
NO DMX REQUEST PENDING 
MEMORY ACTIVE CAN INTERLEAVE 
I/O BUS MODE LIME 1 
REAL12-U EQ MINUS ONE 
REAL12-16 NE MINUS ONE 
RP BACK-UP COUNTER 1 
POWER FAILURE INTERRUPT 
DMX INPUT NffDE LINE 



RP UACK-UP COUNTER 2 
CARRY OUT OF TOP OF REAL 



JA16-2 


CODE 


6 




JA16-3 


CODE 


6 




JA16-4 • 


CODE 


6 


CRTN-3 


JA16-5 


CODE 


6 


CRTN-A 


JA16-6 


CODE 


6 




JA16-7 


CODE 


6 






" CODE 


7 


CRTN-7 


JA13-0 


CODE 


7 




JA13-1 


CODE 


7 




JAU-0 


CODE 


7 




JAH-1 


CODE 


7 


CRTN-0 


JA15^2 


CODE 


7 




JA15-3 


CODE 


7 




JA15-4 


CODE 


7 


CRTN-1 


JA15-5 


CODE 


7 


CRTN-2 


JA15-6 


CODE 


7 




JA16-2 


CODE 


7 




JA16-3 


CODE 


7 




JA16-A 


CODE 


7 


CRTN-3 


JA16-5 


CODE 


7 


CRTN-4 


JA16-6 


CODE 


7 




JAU-7 


CODE 


7 





P400 U-CODE TIMING 



$z 



F/.00 U-CODE TIMING 



The time lor any u-step to complete Is the 
longest path of the several required for that step* 

— * 

1. If RCD 1s used/ the minimum time is 2B0 ns. 

2. The times for data path operations can be 
computed by adding up the times for each section. 

a. Stable ALU or ALL output; 

126 ns far logical operations, 

144 ns for 16 bit arithmetic operations 

169 ns for 32 bit arithmetic operations 

b. Stable ALC output: 

+ 24 ns for ALC logical operations added to ALII or ALL time 
+42 ns for ALC arithmetic operations 

c* Stable Cache data 

+65 ns at output of ALU's uith no accellerate. 
+ ns at output of AlU f s with any acceleration 
# 

d. Bus to Destination 
+100 ns to Register file. 

+34 ns to any other destination. 

160 ns from begining of cycle if ALUS not used 

and destination is not Register files. 
200 ns from beginning of cycle if ALU's not used 

and destination is a Register File. 

e. Bus D to Destination 

+0 ALU selection is slouer and they must be used for 
transport* 



Conditional Rranches~-Returns 

a, Stable conditions at the beginning of the cycle 



PAOO U-CODE TIMING 



S3. 



160 ns for a conditional or unconditional 

branch. 
ZOO ns for a conditional return 
160 ns for an unconditional return 
b. Other conditions 

134 ns after stability for conditional branches. 

(If test is ALIlNEs take 144 ns for stable ALII data 

and add 134 ns for the branch flivlng 278 »> 280 ns 

f#r t he' cycle.) 
147 ns after stability for conditional returns. 



4. If all Traps are disabled/ then 280 ns 1s the minimum. 



5. Acceleration. 

a. Cache data because of pre-loaded 
Ignore cache in calculation. 

b. ALU to RF -- previous step 1s like 
160 ns (accellerated — request 240 

and 16 bit arithmetic operations*. 
200 ns ( request 280 ) for 32 bit arithmetic operations 



RMA. 

this one. 

) for logical 



The u-code assembler does a good but conservative job 
of calculating data path times. It does not attempt to compute 
the times for the live conditional branches. The use of 
T= XXX statements to the assembler for any conditional 
branch on a 'live* condition is reccommended. 
The assembler selected times are almost always far to 
fast. 



4» ■■— - -w* 



— i 



V— € 




l/x^At - -.-—5'H. 



MACROS -F.QfL.PAOG***** USE PMA64 .ONLY. *****. 



j A MODIFIED BNF TYPE. LANGUAGE IS USED TO DESCRIBE, T||E P40Q ASSEMBLY 
LANGUAGE . . 

'.C....3 UftACKETS.INDICATE OPTIONAL PARAMETERS 

! SEPARATES ALTERNATIVE CHOICES 

"<"~7> HeVaSYHBOl/ ITEM FITTING THE DEFINITION* Of THE SYMBOL 

MUST 06 SUBSTITUTED OFOft THE SYMBOL. 



"<♦..>;* KETASYMBOL DEFINITION 



....-55JT. 



I MACRO DESCRIPTIONS 



IDNT MACRO THIS KACRO IS USED FOR IDENTIFICATION 

IDNT <<STRING>)*(<STRING>),,... 
<STRING>:» A STRING OF UP TO 30 CHARACTERS. THE STRING MAY NOT 
INCLUDE SEMI-COLONS/COLONS OR PARENTHESIS. 

ALU MACRO — - 



[<LABEL>] ALU [<DDEARL^ SPEO] <RF SPEO <OP SPEO 

<RB SPEO => C<BD SOURCE>] <GENERIC DEST> E<TIME SPEO] 
E<IAC SPEO] C<ACT SPEO] 

— OPERATOR MACROS 

,* ... 

C<LABEL>] <MACR0 NAME> C<BDEARLY SPEO] <6EN1 S0URCE> => .C<BD 5QURCE>3 

<GENER1C DEST> C<TIME SPEO] C<lAC>] £<ACT SPEO] 



<MACR0 NAME>:'=INC!NQT!DEe!C0N 

<GEN1 S0URCE>: = <RF SPEO FOR* INODEC 
2=<C0N SPEO FOR CON 
:»<GEN2 SOURCE> FOR NOT 

<C0N SPEO:~ZERO|HINUS1 



-— TEST MACRO -- - 



C<LAt)EL>] TEST C<BDEARLY SPEO] <GEN2 SOURCE> C<TIHE SPEO] 

C<IAC SPEO] C<ACT SPEO] 



M. 



NOP MACRO — - ' 

X<LABEL>3..NOP,. C<BD£ARLY SP£C>3.... r .C<TlttE.'SP.EC>3 , C<IAC SPEC>3 .... t<hCi SPfcOl 

....-rr.. RR- MACRO .---., 1 , .., .-..„_.../ 1 :„:.! „.. 

r<LA8EL>3 RR KDDEARLY SPEOH <6EN3 SOURCO *> £<Bt> S0URCO3 
„._...„. .<GFNER1C .DBST>...C<TtME.SPEC>3 . X<IAC $PEC>3 .C<ACT. SPfiC>3„ 

*' 

<GEN2 SOUBCE>;=<RF $PEC>!<BB SPEC> . _ . _._., 

<6EN3 S0URCE>:=<Rf SPEOKB8 Sp£C> IBM0 |BPD IREA IREAL iREAHlftPI 
RPLlRPHiBPAlBDX , • • "* 



^7, 



<BDEARLY SPEC>:=EA>MA \ P>MA 

<RF SPEO:=<RF MNEM0N1O <L£N6TII> (2.) <1) 



<RF MNEM0N1O 



X«A!(l!S!Y!VSC!E!Ell!EL! 
6R(UD) !GR(RS)!GR(FD)!GR(FS>! 
GR<RDN)lGR(RSN)!GR(FDN)!6R(FSN)! 
GR(DR) !GR<DTAR) !• 

GRIURO) IGRIKRS) !GRII(FD)!GRll(fS) 1 
GRIKRDN) !GRH(RSN) iG-RII(FDN) 1GRIKFSN) ! 
GRII(nR) SGRHCDTAR)! 
" 'GRL(RP) «GRL(RS)!GRL<FD) IGRLCFS) ! 
GRLCRDN) JGRL(RSM) ! GRLC FDN) ! GRL (FSN) ! 
GRL(BR) !GRL(DTAR)i 
LO!SO!'xn!PBl 
LBH i SOI! * XBIH PUHi 
LOMSQL2XBMPJ9M 

DTAR2!DTAR3! DTAR0!DTAR1 ! 

TR0ITR1 !TR?!TR3!7RA!TR5'!TR6!TR7!RDMX1 JR0MX2! 

TR0ll!TR1ll!TR2ll!TR3H!TRA»l!TR5ll!TR6ll!TR7»l!RDHXlir!R0MX2ll! 

TR0L!TRlL!TR2LifU3L!TRUlTR5L!TR6L!TR7L!R0HXlL!RDMX2L! 

RF(DHA)! 

RF(REAL) »RFI!(REAL)!RFL(REAL)! 

RF(AMAP) iRfii(AflAP) !RFL(AHAP) ! 

KE YS ! OWN ER!F CODE ! FADDR ! 1 1MEH ! 

KEYSH!0WKER1l!FCODEIIiFA00RH!TIHERH! 

KEYSL!OWNERL!FC00EL!FAD0RL!TIMERLi " 

PSWpn«PSWKEYS!PPA!PPn! 

PSWI*OHiPSWKEYSU!PPAH!P*PDM! 

PSWPBUPSWKEYSUPPAUPPnU 

DSWRMA!OSWSTAT!DSWSTATM!DSWSTATL! 

RS6T1 !RSGT2!RSGT1II!RSGT2II!RSGT1LIRSGT2U 

RECC1 !RECC2 



<LEVcTH>:»'"i6r32!t!H I NULL 



.__ __jr^, 



(i) "(2)" 



. n. 



"<0P ~SPEOi«<0pi SPEOKOI'S SPEO 
„.19f.l . SfEC>: s PLUS iMINUS lANOlOR ! XOR J TA |TB! INC ! DEC 
<OPS SPEO:=<ALH SPEO <ALL SPEO <ALC SPEO <CII SPEC> <CL SPEO <CC SPEO 

<ALH SPEO:* NULL ! ALII* (<A SPEO <0P2 SPEO <D SPEO) (1) 

<ALL SPEO:* NULL ! ALL* «A SPEO <0P2 SPEO <D SPEO) (1) 

<ALC SPEO:* NULL I . ALC* (<A SPEO <0P2 SPEO <D SPEO) (1) 

<cn speo:* null ! (en* '"c out kbit Jin "" " ■'"" """" 

<CL SPEC>:= NULL ! (CL* 51 KBIT) ^ 
<CC SPEO:* NULL ! (CC* 0!1). 

<6>2 SPEO:*<OP1 %PEC>!ADD!SUD!N0TiMPYJDIV!MPYfS!FETCH!2ER0!«iNUSl 

<A SP£C>:*A ! ANOTiNULL 

<D SPEO:=D ! DNOTiNULL 



fp.. 



<BB SPEC>l«<BCM SPEC>!<RCt> SPEO I 

t<RGH SPEO/<RCD SPEO)!C<RCH SPEO#RDt) I CRDI«/<«CO SfEOW.RM 
„ __ _ RMA!(RMAH/RMAL)!(RHAM#<RCH S» , tC>)t«RCD SP£C>/RMAtM CgWi/R0U> I 

(<rCD SPEO#<rCh SP£C>H ' • <D (6) 

<RCM SP£C>:= RCH <LEH6TH>!= <EXPRESS10N>. <LEN6TH> C\) 

<RCD SP£C>:=. RCD <LEN6TH> (1) 

<BD S0URC£>t= <GD SPEC>! <SREND SPEC> ._..._ .., . . 

<BD SPEC>:= *C • HLJHClCClCLlRFHClftFHLlHRFLtCRFLi 

REA!RP!DMX$BPAiH8X8UPAl0ISABLHP&XCfftFN&FU 

H8X8IIRFIILL1I0DXIC1QX6CIC10X6 H • i NULL (5) £8) 

<SREHD SPEO:= >t • < SI 1 1 F T SPEC>* 1* <EHD SPEO J. 

*C »<RGTAT£ SPEO* } • <EHD SPEC> (5) . 

_„..„.<SHIFT.. S .P EC> » C SHIFTS<LR1 ,SPEC> [NULL 

<L«1 SPEO?=L£FTiRI6HT!SLEFT!REAL£FT 
"" " : ^ROTATE SPEC>':=RnTATE5<LR2 SPEO! HULL 

<Ut?._SPEC>: = SLEFTtLLEFT!SRIGj}TiLRI6HT 

<END SPEC:* HULL* E= iHHK ! ALHOOJ RE AHQ1 I ALHQ1 



a: 



, <GENERIC DEST>:» t<RF SPEO,<DEST SPEO) (3) ' 

S ...■..<» EST SPEC>:=REAH! REAL !rpI!» RPL iRMAII !RMAL »R OH iRDLlRDXf MEMORY! 

■:.■■■.* REA!RP»RMA!RD»RCD 

■■ -■?-' ';■•■' 

<TIME SPEO:=<ACCEL SPEO <VAL SPEO 

<VAL SPEO:* 16O!2OOl24G!28O!320!360 

<ACCEL SPEC>:=UAl!UA2rT» 

<IAC SPEC>;.«= ACKPE»ADRTR!IACDAL|ODSH!CHl!CRDXL!DBB!DECREAiEAF!EHB! 
ESCPN!ESSTRB!LDRP!LPID!RMC!RMMOD!RSYSC! 

FBADP»FETCIl!GATE!IEX!lNCREA!lND!lNDl6!IJIH1!lNIC!ICPNt 

- .._ INVCI !LISTLB!LCAL!LDIAG!LDRPL!LSTLB!LDTARL! 

LLATCH!LHOD!NTRAP!ORDXL!PFL»POPhlADElRACPN*RCCPM! 
RDATE»RP10!RSTRB»R7N!RXM'!SACC1 !SADE !StPN!SDATEl 

5ETCC»SETCC32!SIIFT!SP10!SSTRQ!UACC1!UACC2!UBDX! 

UHSM!U?Cl!WKN!SHFTREAnNCRP!MRDY!NTRAP!NOP 

! <ACT SPEC>: = <RDEC SPEOUJUMP SPEO!<G0T0 SPEO! 

j <BAL SPEO!<CS SPEO 1RTN! NULL . .- 

...5R.PEC...SPEC>:» CRTN <EXPRESS10H> ! 

CRTN <EXPRESS10N> ELSE <GOTO SPEO! 

CRTN <EXPRESSION> <JUHP SPEO! 

COECODE <EXPRESS10N>! . 

CDECODE <EXPRESSION> ^.SE <GOTO SPEO! 

COECOOE <EXPRESSION> <JUMP SPEO! 

NULL 

<JUMP SPEO:=JUMP <COND SPEO TO <A0DR ? SPEO ! NULL (9) 

"<cbND SPEC>:=(<JA13>#<JAU>/<JA15>#<JA16>) (A) (1) 

JA13,JAH/JA15,JA16:*JUMP NET ASSOCIATED WITH BITS 13*U#15/ OR 16 

<ADDR jy>EO: = (ADDR1, ADDR2/ ... ADDRN) (A) (?) (9) 



£?. 



<GOTO SPEO:=G0T0 <EXPRESSTON> I NULL 

_.<UAL SPEC>?= BAL <CON& SPEO TO <ADDR SPEO !OAL <EXPRESSttN> 

<CS SPEO:* CS* (0,<CSp SPEOMCS* (|/<CS1 SPEO)!CS *C2,<CS? SPEOM 
_, CS= t3/<CS3 SPEC>)INUUL. (1) 

<CS2 SPEC>:=ODH!RCS!EAfrDECODE <EXPRESSION> 
TEkpREs's'lbN>:=ANY VALID PHA EXPRESSION 



COMMENT: TO DEACTIVATE ADDRESS CHECKING ON 2 AND 4-WAY BRANCHES 
(NONE EXISTS FOR 8 AND 16-WAY BRANCHES) t THE VALUE 
OF NOCKS IN SETS MACRO MUST P* SET TO 0* 



£3, 



[NOTES: 



' (1). IF MORE THAN ONE ARGUMENT IS USED IN ANY FIELD/ PARENTHESES 
I MUST BE US*D TO ENCLOSE THE ENTTRE ARGUMENT LIST. IE. (A, 32) 
WOULD BE AN EXAMPLE OF <RF SPEO. ALSO/ SEE NOTE 7 BELOW, 



(2). <LEN6TII>:USED ONLY WHEN THE DEFAULT LENGTH OF A REGISTER 
IS JO HE OVERRIDDEN . _" 

(3). <GENERIC DEST>:DEST]INATIONS CAN BE CONCATENATED AS (RPH/REAH) 

(i»)~ '"<COND/ADbR SPEO:NUMBER OF ADDRESSES tiUST EQUAL ""'" 

2**(NUM0ER OF CONDITIONS) (SEE 10. BELOW) 

<5K "<BD SPEC>/<SlHI FT SPEO/<R0TATE SPEO: IF ANY ONE OF THESE 

EXISTS* IT MUST BE ENCLOSED IN BRACKETS C3- IE. 

C HLT AND C SHIFULEFT 3 . NOTE THAT THERE MUST BE A SPACE AFTER C 

(6). <BB SPEO: CONCATENATION CAN BE SPECIFIED AS (RDH/RCD). 

• ■■'■' ^ 

(7). <ADDR SPEO: SEPARATE THE ITEMS IN THE LIST 

i 

'(0). <BD SPEO: THE DEFAULT IS IIL 



(9). THERE IS A MAXIMUM OF 32 CHARACTERS WITHIN PARENTHESIS. if* 

i'MO'iT'FO'n'ft AND U-WAY BRANCHES/ MERELY SPECIFY THE FIRST " ~ 

ADDRESS/ SINCE PMA IS UNABLE TO HANDLE THE LONG STRING THAT WOUtD BE 
GENERATED BY LISTING THEM ALL. THE USER IS THEN RESPONSIBLE FOR, 
ALLOCATING ALL 8 AND' 16-WAY BRANCHES PROPERLY. "" - .-- 



NOIsi WORDS =>/3, MIDDLE/ON/ELSE 



.&t'+ 



-. j ^~.^.. 



J >SU iQNAL NOJSE WORDS 



(ALH=) = 99/CALL»)«t0a,tALC = )«101/l .... 1 .. 

(C) = 102,(E=)=103/CH0LE)*1Q4,<TR<O«105,; 
(L*)-106#(C!l*)»m7/(CL«) = 108/(CC»)*1Q9#CSETLATCII)»110#i 

(rtESETLATCH) = lil>(SETDLTCH) = ll2#CBES£TDLTCII) = 113#; 

(C = )=1U/C*) = 115,(UA1>=116,(UA2)*117#<T*>«118#; 
(JUHP)*120,(CDECeDE)*121,(CRTN)M22*(GOTO) = 123#CBAL)*t24## 
<BDX=)*12?,(HSM=)=12a,(CS*)«l29#(TO)*13Q/(ALSO>-131 . 



r h :.„ T .—— 

'iPECIAL SYMBOLS (RESERVED WORDS) 



} SEE <RCM SPEO 

R= NONE !TDMX?NX! ALL (DEFAULT JS ALL) 

i« COlT!COU7!PL!NK!ALHOV!ALH16!BDIl01!SOVfL!ALLfCOUT 

SOLE IN MIDDLE.' *(USED WITH <SHIFT SPEO AND <ROTATE SPEO 
= _ SEE <END SPEO 

=" ALHG1 lALLUICOUT'BDHCB 

I \U\* SEE <ALH SPEO 
ILL- SEE <ALL SPEO 

j LC= "'" SEE <ALC SPEO 

J ll=C0L!1 ICBITIO NOTE** 

!;L=0!1!CO!T IF CH/CL OR CC IS USED <0PS SPEO MUST BE USED 

j;C = 0!1 ~ TO SPECIFY <0P SPEO 

liETLATCll N 

i ILSETLAT CM N _ 

iiETDLTCJI N 

Mesetdltcm N 

, SM= <MEM SPEO 

i ! <HEM SPEO : = READ ! WRITE ! 1NTREAD I INTWRJTE 
■ fi hs < f\ f> y S f » P f > 



<BDX S>EC>:=0«D!BPDiBOIl!HISC 



UA1 


US.f "ACCELERATE. 1 


UA2 


USE ACCELETATE 2 


T = 


TIMEa 


JUMP 




GOTO 




BAL 




CRTN 




CDECODE 




i T0 


•> 


'*> 


• 



t$r, 



